Personality is one of the main psychological aspects that influence athletes' performance in competition and one of the most studied subjects in sport psychology. We aimed to optimize item scales in a socialization test based on the big-five model, assessed by means of adjectives and administered to a sample of 225 athletes of both genders, with 56.9% male. Age ranged from 14 to 45 years with a mean of 20 (SD = 5.21). Participants attended to basketball (11%), football (21.8%), handball (17.3%), jiu-jitsu (10.2%), tennis (5.60) and volleyball (16 %) sport modalities. The results indicated that the four point scale was the best item scale structure regarding validity evidences. Hence, this structure could be adopted in this scale aiming to better socialization assessment in athletes.
Introduction
Personality is one of the most important psychological aspects that affects athletes' performance in competition and one of the most studied subject since the emergence of Sport Psychology after the World War II. From 1950 to 1970 there was a tendency to measure this variable in athletes mainly to compare their results with groups of non-athletes, or between different sports (Cratty, 1984) . This manuscript focuses on the Five-Factor Model of personality (FFM). This model does not provide an a priori theoretical explanation of the five factors of personality but derives then based on the factor analysis of numerous instruments such as the 16 PF (Cattell & Cattell, 1995) , MMPI (Butcher et al., 1992) , Murray Needs, among others that provide similar solutions to the FFM, regardless of the underlying theory (Hutz et al., 1998) .
Numerous authors, such as Goldberg (1982) , studied the factorial solutions found between personality tests and contributed to the current understanding of the factors to explain personality. Research during the past 10 years has demonstrated the solidity of such factors. Thus, this model has been considered by many authors as the best alternative for the description of personality. It is suggested that these are basic dimensions of personality desirable to ascertain in any people with whom one will interact (Hutz et al., 1998; McCrae, Costa, & Piedmont, 1993) . Whereas the FFM has its origins in the analysis of language used to describe people, using traits descriptors (adjectives) can help identify these personality factors. In the opinion of Goldberg (1982) , if a personality feature is evident, a word could be enough to describe it.
In Brazil, the study of Hutz et al. (1998) investigated the adequacy of a list of adjectives used to describe personality on a big five factor model. Factor analysis demonstrated the existence of five factors as expected. The first factor was "Socialization" ("agreableness"), followed by "Extraversion", "Scrupulosity", "Neuroticism", and "Openness to Experience", with Cronbach's alpha coefficients ranging between 0.78 and 0.88. The total variance explained by factors was approximately 44% and multivariate analyzes of variance (MANOVA) indicated significant gender differences in all factors except neuroticism.
Despite this study, no researches were made with athletes with this scale as well as no test on the items rating scale. In Brazilian athletes, this fact assumes greater importance since no personality test has specific psychometric properties to this context, especially in the FFM. The present research focuses on Socialization items once we used Rasch model that supposes unidimensionality to run. Regarding polytomous scales meanings, specifically in the case of socialization, each consecutive number in the scale represents a higher amount of socialization and the increase in scale points indicates a higher incidence of this aspect. As a person moves in the continuum of these variables, each successive point becomes the most likely response (assuming that subjects were able to distinguish between all levels of the scale).
Among the various models of item response theory available, we analyzed the item fit to Rasch model. This system considers only the item difficulty parameter and people ability as a function to determine the probability to score an item. This model is the most popular within the item response theory due to its greater mathematical simplicity (Muñiz, 1990) . Also, it assumes data additivity, defined as measurement units (logits) that have the same size in the continuous (interval data), if the data fit to the model. Thus, these parameters are estimated and used to determine the response patterns expected for each item. The adjustment is derived from a comparison of these with the observed patterns that provide validity evidences for the test. In turn, the standard errors associated with item calibration and people ability estimate are used in the reliability estimates in this model. These errors can be used to describe the confidence interval in which the true item difficulty and people ability are found (Wright & Stone, 1988) .
Rasch model can be used in optimizing the number of scale categories in a test without the need to administer different versions of the same scale. Some ways of observing the number of response categories appropriate to the items of a test can be proposed (Bartholomeu, Montiel, & Machado, 2013) . The thresholds parameters can be also observed to determine which categories are not effective in measuring the variable under investigation. Ordered thresholds imply that as a person moves along the continuum of socialization, each category becomes the most likely answer. The disorder occurs in the responses for the same reasons previously mentioned and can be best seen through the probability curves graph.
Finally, an outfit analysis can detect the use of random categories (Linacre, 1997 (Linacre, , 1999 . Some possible solutions to these mismatches may be combining adjacent categories, change the location of adjacent categories, or treating the missing responses as if the name is not appropriate or does not share the same trait that the other (Linacre, 1997 (Linacre, , 1999 . It is worth noting that the diagnosis should be made taking into account these three criteria, besides visual inspection of the probability plot of categories agreement. In this context, considering the lack of studies with personality tests in Brazilian athletes and that no research, were found analyzing item category optimization in personality tests to athletes, this study aimed to optimize item rating scales in a socialization factor assessed by means of adjectives.
Method

Participants
Two hundred and twenty-five athletes of both genders, with 56.9% male and ages ranging from 14 to 45 years, mean of 20 (SD = 5.21), were studied. Regarding the modalities, these were basketball (11%), football (21.8%), handball (17.3%), jiu-jitsu (10.2%), tennis (5.60) and volleyball (16%). The survey was conducted in several clubs in the state of São Paulo, Brazil. The educational level was also varied, ranging from elementary school (4.7%) to the doctoral level (0.6%), and most subjects (62.8%) had incomplete university level. 58.7% of the participants worked and practiced sports, although most have had a routine of intense training, mostly three to five days a week (78%) as well as two to three hours a day (76.2%). Regarding competition, 90.7% reported that they had attended in competitions.
Instruments Big Five Adjectives (Hutz et al., 1998)
This test presents a list of 64 adjectives and participants should indicate the agreement with that item as a good descriptor of its personality in a five-point Likert scale. The answers are arranged from 1, Strongly Disagree to 5, Strongly Agree. In relation to the factors attained by the instrument, Factor I assesses Socialization and adjectives are affable, sociable, docile, nice, generous, romantic, gentle, kind, understandable, friendly, cold, kind, passionate, friendly, sentimental, and delicate, making a total of 16 items in this subscale. Factor II concerns the Extraversion and its items are shy, extroverted, communicative, resourceful, introverted, embarrassed, quiet, inhibited, and shut, totaling 10 items. In turn, Factor III has information on Realization (Scrupulosity) and adjectives that characterize it are honored, responsible, dedicated, hardworking, studious, honesty, disorganized, efficient, careful, methodical, organized, meticulous, devoted, and pervaded, forming a total of 14 items for this subscale. Factor IV concerns the Neuroticism and comprises adjectives such as pessimistic, happy, bored, affirmative, selfish, unhappy, depressed, insecure, obnoxious, lonely, anxious, and sad, totaling 12 items on this scale.
Finally, Factor V informs about Opening and adjectives are curious, funny, creative, philosophical, courageous, energetic, adventurous, audacious, imaginative, intellectual, artistic, and impulsive composing the total of 12 items. The result for each scale was obtained by summing the scores given to each item divided by the total number of items in each corresponding subscale. Some psychometric properties of the instrument were taken by Hutz et al. (1998) . Factor analysis provided a total variance explained by these five factors of 43.91%. Beside this, the Cronbach's alpha values for the dimensions are 0.88, 0.88, 0.84, 0.89, 0.78, respectively, and can be considered satisfactory.
Procedure
Data collection was collective and made after participants' acceptance by completing an authorization term of free and informed consent. The project followed all ethical principles for research with human subjects and was approved by the Research Ethics Committee of Anhanguera University under the number 810/2011. The evaluation was held at the Club in a meeting room with chairs and appropriate conditions for application of the instruments. We distributed an answer sheet of the test for the participants. The application of the instrument was part of an intervention project that aimed collecting information to be used later for determining the techniques to be employed and communicated to the participants that the data would be kept confidential and would also later used in a research. Following the objectives of the study, the analyzes were performed by the program Winsteps .
Results and Discussion
In spite of classical tests theory, which uses total scoring by summing the items in a scale, the item response theory (IRT) allows different interpretation of test scores according to personal abilities assessed in each response. A comparison of the three IRT models made by Wright (1992) pointed out some advantages of the Rasch model over the other two models. The Rasch model was derived for defined measures specifying the measure requirements. Its mathematical formulation is solid and provides statistics that enable reaching linear and objective measurement. Also, in the Rasch model guessing is not accepted for being considered as unreliable. Not everyone makes use of guessing, let alone for the same items. Moreover, variations on item discrimination are rejected by the Rasch model for being considered a symptom of item bias. The items discrimination variance is affected by items bias or by extra dimensions.
In terms of Socialization, the difficulty parameter reveals that the more difficult an item is, the less agreement is displayed on it, and the less incidence of that trait is presented. That is, a subject presenting high levels of agreement on items that extreme, some trait will probably present a higher incidence of this sort of characteristics, also enhancing the probability of presenting a high level of agreement on items that measure lower levels on that personality trait (easier items).
The accuracy assessed by this model provided an index of 0.97 for items and 0.70 for persons, which favors the interpretation that subjects provided more data about the items than they did about their behaviors. Despite this, it is precise both for items and for people. The average measurement error was 0.15 for items and 0.06 for persons. The subject's precision indicates the possibility of finding similar results in the same sample whether submitted to another group of items with same characteristics and that assess the same underlying construct. This fact is more likely to happen in cases with less significant measurement errors, as was the case in the present study. The items precision informs the replicability of the items if the same indicators were employed in another sample with similar levels of ability in the latent trait (Bond & Fox, 2001 ). This, as well as additional information, is featured in Table 1 . Concerning the fit to Rasch model, two procedures must be observed: (a) the infit, which informs the discrepancy between the observed and expected data in the area of the item characteristic curve (ICC), in which the probability of a high level of agreement with the item is close to 50% and (b) to outfit, which corresponds to the unexpected pattern of response at the extreme regions of the same curve, with high and low probabilities of agreement with the item. This adjustment is performed to the items as to the persons, and Bond and Fox (2001) considered that 1.00 would be an expected value for each of these measures. However, our study followed the Linacre (2002) suggestion that the 1.50 level would be considered the maximum limit of acceptance for an item. Only two items presented infit and outfit problems, above 1.5 (items Shy and Cold), suggesting that higher agreement rates on these are unexpected considering the latent trait Socialization. Indeed, this amount of fit problems may be considered small. Regarding persons fit to Rasch model (in terms of infit and outfit), it has generally been above the expected values. About 10% of people presented infit and outfit indicators above 1.50 that can be considered a very small amount.
A detailed analysis of people's Socialization and the items difficulty (level of agreement on the trait assessed by the indicators) suggested that all items have measured mean levels of Socialization (Figure 1 ). All items ranged within -1 and 1, which assess persons with more accuracy (Bond & Fox, 2001 ). The mean scores of item measures is higher than the persons mean measures scores which suggests that items assess higher levels of Socialization than the athletes sample actually has. The items with the higher agreement were Friendly and Gentle adjectives and the item with lower agreement was the adjective Cold.
Figure 1
Map of Item and Person.
Source: own work
We examined the differential item functioning by gneder. In this analysis the intensity of the characteristics in persons are estimated and subtracted by group. Then, it is supposed that the intensity of each item must be statistically equivalent in the studied groups (gender, in this case). This procedure estimates the quantity of DIF measure added to item positively or negatively and calculates the probability of this difference to be aleatory and furnishes a Student t measure. Draba (1977) considers that 2 is a good point to determine statistical significance in analyzing less than 20 items (as in this case). Three items from 16 (18%) yielded t scores above the suggested point, revealing that some items favored one of the groups and are biased by characteristics of one of the genders that are independent of Socialization level. The items Sentimental and Delicate favored females and are easier to agree in this group than for males. The item Cold favored male athletes.
We investigated whether the number of item categories is representative of socialization (Table 3, Figure 2 ). The progression of Rasch measure indicated an increased ability of people in each response categories. The Outfit level, suggested good fits in all categories, except for category 1 (totally disagree). Finally, by analyzing the thresholds graph, there was a discontinuity in categories 2 and 3 (neither agree nor disagree and partially agree, respectively). In this context, one solution would be to combine the responses of categories 2 and 3.
TABLE 3
Tables structure of categories of the five-point structure .
Source: own work These results revealed more appropriate data with better outfit and continuity of the proposed categories as suggested in the graph. However, it has not been satisfactory since categories 2 and 4 did not discriminate well the participant's answers yet. To ensure that this number of categories are good to represent data assessed with this test, validity evidences with this test format are necessary (Bond & Fox, 2001; Wright & Masters, 1982) . So we performed Rasch analysis again and checked the adjustment of items with this new format in the Rasch scale to provide further validity evidences of the internal structure of the items (Table 4, Figure 3 ). The validity evidences for these items with four category format were slightly better than with the five category format. Indeed, the four category format provided almost the same reliability results as well as the same amount of items with infit and outfit problems and similar standard errors. The same is applicable for people. As no significant differences were found in difficulty level and persons' abilities between the two items format, no important differences could be found in the item-person map. Table 5 presents the summary of the Rasch model of the items and persons with this format.
TABLE 5 Summary statistics of Rasch model for the Socialization items with 4-point scale
Source: own work Also, the same DIF items with other format presented DIF again. Hence, the only advantage with this format is better information of each category. It does not make sense to include a category in the items that does not yield any better information on the latent trait (Bond & Fox, 2001; Smith, Wakely, de Kruif, & Swartz, 2003; Wright & Masters, 1982) . Since the results with four categories were slightly better than the five-point format, we constraint another category to ascertain if better validity results are obtained. Then we combined categories two and four and the results are presented in Table 7 . This item scale showed the best discrimination between the categories with better outfit and continuity of the proposed categories, as indicated in the graph. Nevertheless, validity evidences showed worst results with lower levels of reliability and more items and persons with infit and outfit problems (Table 6, Figure 4 ). Despite only two items (loving, cold) have presented such aspect, infit and outfit indices were higher than with other scales.
TABLE 6
Structure of categories and probability chart categories for the socialization scale with tree categories Source: own work Within this item scale, 33% of people presented infit and outfit higher than 1.5, suggesting a larger amount of misfits than with 4 or 5-point scale. Also, the same items that presented DIF with other scales did so, but with one more item (Romantic, t=2.88, favoring women). The other tendencies were the same but with higher t values, suggesting greater misfits (Table 7) . It is important to note that some adjectives in the socialization scale were misfits, presented DIF problems, or both such as Cold, Shy, and Delicate. These items showed unexpected agreement with higher categories when lower athletes' socialization was evidenced. Hence, they should be removed from this scale to assess such traits in athletes. Despite the three-category structure in the items was the one with better thresholds, outfit level, progression of socialization mean and most discriminative curves, its validity evidences were worse than the other two structures (with four and five levels) regarding DIF, model fit, and reliability making it unfeasible (Bond & Fox, 2001; Lopez, 1996; Wright & Masters, 1982) .
TABLE 7 Summary statistics of Rasch model for the Socialization items with 3-point scale
Source: own work Indeed, the four-point scale was the best regarding validity evidences, despite similar amount of misfits, the coefficients were better than with the five-point scale as well as the category information with more adequate thresholds, outfit levels, progression of socialization mean, and good discriminative curves. Hence, this structure could be adopted in this scale aiming towards better socialization assessment in athletes. Category 4, partially agree, is the one that yielded worst thresholds and discrimination level but the level of socialization of the sample was low and this fact can be somehow expected. New studies could focus on higher athlete samples with higher levels of socialization to assure that this category can be adjusted aiming test standardization.
It is important to note that, although this analysis provides some guidelines regarding which categories have potential problems, it should be emphasized that the final decision to merge or delete a given category should be made not only based on statistical criteria but on assumptions provided in the variable under investigation. Furthermore, the optimization depends on the scales and sample to be tested again with a fresh sample of the same population (Smith et al., 2003) . These preliminary evidences must be set into the Brazilian context, where no adequate instruments with good psychometric properties to assess athletes' personality are found (Bartholomeu et al., 2013; Brandão, 2007; Moraes, 2007) . Further studies with this test (not only with the socialization scale, but all other five factors) can make it proper for use in the Brazilian context. Also, this test was first developed to assess personality traits in college students, and comparisons on the Likert scale structure between these two samples can be valorous, since personality expression varies between contexts (Sinn & Moltschaniswskyj, 2005) .
One possible explanation to these data can be that the use of adjectives to describe personality, despite being easier and quicker to use, they can be less informative than the use of phrases with context information of behaviors. Hence, new studies can investigate differences on category quantity in personality assessment by adjectives and phrases.
Final Considerations
The objectives of this study were to optimize scales of items in a scale of five great factors, socialization, assessed by means of adjectives, and administer them to a sample of athletes. The results showed that, although the structure of the items of three levels of response have better statistical properties shown with a progression of averages and thresholds, top anxiety, as well as outfit values and probability plot curves present the most discriminative for each of the categories. Wright and Masters (1982) point out that when comparing various forms of assessment items you must demonstrate an improvement in Indices of reliability and validity by means of adjustment measures, InFit, outfit, and differential item functioning. In other words, the new structure levels of the items should show a better functioning, which show as a reduction of errors and biases in the measurement and improvement in validity evidence. In this sense, it may point to the need to characterize and differentiate groups of responses in this type of instrument for this population and, thus, differentiate the different levels of performance that can bring a difference for this type of analysis, especially regarding personality characteristics.
